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In t roduct ion  

The content  of t h i s  r e p o r t  is divided i n t o  two pa r t s .  The f i r s t  
is a t echn ica l  r epor t  of progress on t h e  research conducted under t h i s  
g r a n t  during the  per iod’January  15, 1965 - July 15, 1965 ar,d t h e  second 
is a f i n a n c i a l  r e p o r t  of g r a n t  fund expenditures made i n  connection 
wi th  t h i s  g ran t  during t h e  period January 15, 1965 = June 30, 1965. 

PART I - KElPOHT - ON ki.ESEAiiCH PiiOGRESS -- 
During the  six months per iod ending J u l y  15, 1965, t h e  major po r t ion  

of  the research e f f o r t  under t h i s  g r a n t  has been devoted t o  a cons idera t ion  
of i tems (1) and ( 2 )  of cij*. 

Subs tan t i a l  progress has been made i n  the s tudy  of the problem pro- 
posed i n  item ( 2 )  of tl]. I n  p a r t i c u l a r  it has been e s t ab l i shed  that, 
under wide condi t ions,  the  set  B of that item has a non-void i n t e r i o r ,  

0 Numbers i n  square brackets r e f e r  t o  re ferences  l i s t e d  a t  the end o f  
P a r t  I. 



thus causing B t o  have pos i t ive  Leoesgue measure. 
r e s u l t s  have been obtziced concerning the cont inui ty  of  t h e  f ir ,al  time 
funct ional ,  t s ( to ,  xo, u). 

In connection with i t e m  (1) of [ll, it became c l e a r  a t  a? early 
s t age  of our research e f f o r t  t h a t  a u s e f u l  r e so lu t ion  o f  t he  opt imal  
feedback con t ro l  problem proposed i n  t h a t  i t e m  mst  involve fUdamSnta1 
assumptions concernizg the s t ruc tu re  of t he  cont ro l  se t .  
of t h e  Carathgodory approach t o  feedback problems i n  t h e  absence of  
such assumptions was pushed as far as i s  poss ib le  b: t h e  p r i n c i p a l  
i nves t iga to r  i n  121. 
developeu i n  \3j were used t o  e s t a b l i s h  s u f f i c i e n t  condi t ions f o r  t h e  
ex is tence  of a feedback con t ro l  law i n  general  cont ro l  poblems of 
Lagrange type. 
c e c e s s a r i l y  involves the  de t e rn i ca t ion  o f  sets of  con t ro l s  whose 
s t r u c t u r e  gukraritees the s a t i s f a c t i o n  of these s u f f i c i e n t  conditions.  

I n  addi t ion,  some 

Development 

I n  t h a t  reference,  the  Carath6odory methods 

Any f u r t h e r  extension of the Carhthgodory methoas 

I n  view 02 t h i s ,  cont ro l  s e t s  involvirg c e r t a i n  a s s w q t i o n s  on 
tiieir com2actness and cofivexity have been introduced u t o  t h e  problem. 
These a s s m p t i o m  
the r e s u l t s  of 1123, has permitted the agp l i ca t ion  t o  t h e  feedback 
con t ro l  problem of 2 f a i r l y  l a rge  body 01' fundamentzl r e s u l t s  from the 
theory o f  convex se t s .  
a l b e i t  incomplete - r c s u l t s  by means of t h i s  approach, the  convex set  
s e t  theory t o  which we have referred above is by no rrieans so  w e l l  
developed -- ger  se as t o  permit h r i ed ia t e ly  a complete s o l u t i o n  to  the 
con t ro l  problem under inves t iga t ion ,  
which are the  most i n t e r e s t i n g  from tne poir-t of  view of feedback 
con t ro l  theory s t i l l  possess severa l  gaps and the  problems assoc ia ted  
w i t h  at tempting t o  f i l l  i n  those gaps have consumed a s u b s t a n t i a l  
p ropor t ion  of the t ine devoted t o  research during this repor t ing  
period. 

together  with a p a r t i c u k r l y  use fu l  reforxtuiztion o f  

Whereas we have obtained a Eumber of i n t e r e s t i n g  - 

The p a r t s  of  con7ex s e t  theory 

I n  conclusion, the progress  made i n  research under t h i s  g r a n t  
during the  last six months has been most encouraging t o  . the  p r i n c i p a l  
i nves t iga to r ,  
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